Addendum to DER of 3/11/86 by Tom Armitage

Chemical: Permethrin

Test Material: Technical permethrin (FMC 33297, 95.7% ai)

Study Type: Fish full life cycle (egg to egqg)

Species tested: Fathead minnow
(Pimephales promelas)

Study ID: FMC Corp. Pounce Technical Insecticide.
EPA Reg. No. 279-3014. Ecological Effects
Data Call-In, Fish Life Cycle Study,
Supplementary Information. EPA Acc.
No. 263993. (Addendum to EPA Acc. No. 096699).

Review By: )gkmNﬁkggv
Ann Stavola Slgnature -

Aquatic Biologist
Ecological Effects Branch Date:. él% BCUWD 5%7

Hazard Evaluation Division (TS-769-C)

Approved By:

Douglas J. Urban. Signature: / 2
Head - Section III « g
Ecological Effects Branch Date: .
Hazard Evaluation Division (TS-769-C) JZ & &;7
Conclusions: The MATC of permethrin to fathead minnows

is > 0.30 < 0.41 ug/l based on the reduced survivability

of first and second generation 30 day old fry. Based

on the additional data supplied by FMC to answer EEB's «
concerns in the DER of 3/11/86. The study is scientifically
sound and fulfills the guideline requirement for a fish

full life-cycle study.

Background: FMC submitted information to address EEB's

comments in the DER of 3/11/86 by T. Armitage. EEB had
requested data on: raw data on length and weight,
justification for the use of DMSO as a solvent; and
study parameters including temperature readings, checks
of diluter operation, source of eggs and numbers of
discarded fish.
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Reviewer's Discussion

A.

Test Procedures: EEB originally stated that the
eggs used to initiate the study must come from at
least 3 different females. FMC responded that
since the average number of eggs per spawn for
fathead minnows is 150 to 250 and that the test
began with 14 chambers each holding 60 eggs (840
eggs total) more than 3 females were needed to
provide the eggs.

FMC submitted sufficient information to show that
the temperature of the system was recorded on a
regular basis and maintained within an acceptable
range of 22°c to 24°c; and the operation of the
diluter was checked daily, and the cycles of test
solution per 24 hours were recorded.

The EEB review stated the DMSO should not have been
the solvent. However, at the time the study was
conducted (1976) DMSO was an acceptable solvent.
According to EPA guidelines the concentration of an
organic solvent in a flow-through system should not
exceed 0.1 ml/L (100 ppm). The highest concentration
of DMSO in this study was 7.2 mg/l, which is in the
acceptable range.

FMC submitted photos to demonstrate that numbers
deformed were noted and discarded prior to selecting
15 first generation fish for each spawning chamber.
There were two fish with scoliosis at 60 days, one
in the solvent control group and one in the group
exposed to 0.23 ug/l, measured concentration (0.5
ug/l nominal concentration).

Statistics: The most significant deficiency was

the failure to include the raw data particularly on
lengths and weights of fish so the reported results
could be verified. The data for lengths of 30 day
first generation (Fg) fish and second generation (Fi)
fish and lengths and weights of 60 day and 246 day Fg
fish were analyzed by one-way ANOVA. Percent
hatchability and percent survivability of 30 day Fp
and Fj fish were also analyzed by one-way ANOVA
using an arcsine transformation. The comparisons
among the means of the treatment groups were done
with Duncan's procedure. The results of these
several analyses are attached and are self-explanatory.
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Although the study authors did not include the
growth data from the fish exposed to the highest
permethrin concentration, these fish were included
in EEB's analyses.

Results: EEB's analysis confirms the author's
conclusions that effects on growth at 30 days, 60
days and 246 days for the first generation and at
30 days for the second generation were not
statistically different. 1In addition, there was no
effect on the percent of the first generation eggs
that hatched. However, the survivability of fry
that survived to 30 days for both generations was
significantly reduced in the groups exposed to 0.41
ug/1l, measured concentrations. As stated in our
earlier review, the MATC of permethrin to fathead
minnows is > 0.30 < 0.41 ug/l.

Adequacy Study

1. Category - Core

2. Rationale - The new informatin submitted by the
registrant has successfully answered EEB's
concerns in the DER of 3/11/86. The study is
now determined to fulfill the Guidelines
requirement for a fish full life-cycle study.




Table 1 -- Effects on first generation fathead minnows during the
initial 63 days exposure to FMC 33297

0-35 days 0-63 days
Nominal Measured Mean Measured Mean Mean
concentration concentration total length concentration total length weight
(ug/L) (ug/l) (mm) {9) Cmm) (9)
1.0-1.5 0.41 + 0.12 A -- 0.55 + 0.33 A .- -
B .- B .- -
0.5-0.75 0.14 + 0.061 A » 24 0.23 + 0.12 A 29 0.23
B 26 B 32
0.25-0.38 0.092 + 0.050 A 24 0.17 + 0.066 A 29 0.21
B 248 8 29
0.13-0.19 <0.032 + 0.022 A 25 0.83 + 0.066 A 31 0.23
B 248 B 30
0.063-0.094 <0.023 + 0.023 A 24 <0.043 + 0.038 A 30 0.27
B 26 B 30
sol. control 23 sol. control A 28 0.22
258 B 31 o
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¥ 5 )2

3

¥R
EY »
23

3538

bR ]




s,

Table 2 -- Total lengths and weights of males and females
after 246 days exposure to FMC 33297 (}aa)

Nominal Mean measured Total length (mm) Wet weight (g)
concentration concentration male female male female
(ug/1) (ug/1)
1.0-1.5 0.87 + 0.42 A -- -- - --
B - .- - --
0.50-0.75 0.36 +£ 0.26 A 70 56 5.20 1.87
B 69 52 4.39 1.51
0.25-0.38 0.25 + 0.21 A 61 53 3.25 1.58
B 69 53 4,21 1.64
0.13-0.19 0.17 + 0.19 A 70 53 5.06 1.66
B 72 52 5.34 1.69
0.063-0.094 <0.087 &+ 0.011 A 69 51 4.92 1.36
i B 71 53 ©5.09 1.50
solvent control- A 67 53 4.71 1.73
B 72 54 5.61 1.80
‘control A 66 52 4.42 3};69
B 65 53 4.00 262
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Table 3 -- Growth of second generation fry of fathead minnow continuously
exposed to FMC 33297. CE’.‘

Nominal Mean measured 30 day old frv
concentration concentration Total length Wet weight
(ug/1) (ug/1) (mm) (8)
1.5 0.91 + 0.47 A --
B --
0.75 0.41 £ 0.34 A 25 .14
B 23a
0.38 0.30 + 0.26 A 20 .08
B 20b
0.19 0.17 + 0.15 A 21 .09
B 22
0.094 >0.11 + 0.12 A 22 11
B 20b
sol. control A 23 .11
B 21 oy
control A 22 iég‘;g
B 23 »

8 Indicates that average measurements of replicates A and B are
significantly (P<0.05) greater than controls.

b Indicates that average measurements of replicates A and B are
significantly (P<0.05) less than controls.
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ATCH OF EGGS AND SURVIVAL AND GROWTH OF FIRST GENERATION FATHUEAD MINNOW (Pimephales
promelas)| CQNTINUOUSLY EXPOSED TO FMC-33297
Mean measured - 30 days , _60_days
concentration Hatch survival total length * |] survival total length wet weight ‘WS
(ug/1) (%) L ~ (mm) il (&) -~ - (om) . (@) LMSLD
e A 88 8 o 25 4 3 8 ;- 32 + 3 - @,551’
o™ B 92 3 25 (1 fish) 3 36 (1 fish) . -
6~29 A 92 © 93 . 24 % 93 . 29 + 0.21 4,77
oY B . 88 70 26 + 70 32 + - 0.25
026~ A - 93 73 . 24+ 73 29 + 0.23 .10
00920 B 97 - 93 24 + 93 29 + 0.19
o~666 A 8 70 25 + 68 3+ 0.24 0.0y
“0.0%% 5 g3 75 24 + 75 | 30 + 0.21 |
=055 A - 92 68 24 + 68 30 + 0.25 ooy
CO.0d> B 88 50 ‘, 26 + 50 30 + 0.28
Solvent A 95 95 23 + 95 28 + 0.20
contrql' B 77 85 25 + 4 85 31 + 0.23
Control A 97 95 24+ 95 29+ 0.20 ]
B 83 "'63 27 + 63 32 + 0.25

\\\ &Vrono Ceur Looerh T) it Maqlured Conwntrahons OredS r‘e.porhl Ql méqu:&w wWhare, Jzk\
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Réproductibn from fathead mi
to FMC-33297 f£q

|iEuous ly exposed

Nominal total total eggs . number spawns eggs N
concentrations spawns : eggs /spawn females /female /female
(ug/2)
1.5 : {(no female survivors) 0
0.75 A 40 6,966 174 5 8 1393 . o\r\<
B 68 17,892 263 7 10 2556
0.38 A 36 7,521 209 6 6 1254 \Qlo
B 63 16,059 255 6 10 2677
0.19 A 26 3,391 130 3 9 1130 -\'540
B 46 9,485 206 6 8 1581 -
C.u_4 A 31 6,533 211 6 5 1089 "\
B 21 4,002 191 3 7 1334
solvent ; -
control A 54 13,136 243 7 8 1877 \“\‘ﬂ,
B 38 9,784 257 6 9 1631
control A 55 10,166 185 7 8 1452 ﬁqq
B 35 8,179 234 4 6 2045 -\




Percentage hatch of eggs and percentage survival of fry '
from fathead minnows continuously exposed to FMC-33297 (:Fi)

‘Nominal
concentration Hatch (%) 30 day fry survival (%)

. ’ i exposed control transferred
{ug/%) Mean % S.D. (ma parents parents to control
1.5 A 93#11P (3) - 0 -

B 9319b (3) - 0 -
0.75 A 86+12 (10) 20 33 —ss 277
B 90210 (10) 28 40 556 S
0.38 A - 8712 (10) 78
B~ 926 (10) 88
0.19% A 9116 (10) 85
B 9119 (10) o8
0.094 A 964 (10) 60
B 88+11 (10) 65
solvent
control A 9314 (10) 65
B h87+12 (10) 75
A -
control A 973 {10) 63
B 9416 (10) 78

a2 number of groups of 50 eggs incubated

eggs spawned in control aquaria
groups with 7-10 days exposure remaining
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/§® NUMBER OF OBSERVATIONS IN DATA SET = 370
/?\:}ID % sas 13:45 FRIDAY, JANUARY 9, 1987 9

GENERAL LINEAR MODELS PROCEDURE
RIABLE: RESPONSE M

DF SUM -OF SQUARES MEAN SQUARE F VALUE PR > F R=-SQUARE C.V.

6 124.53806608 20.75634435 3.11 0.0055 0.048961 10.5159

363 2419.08625825 6.66414947 ROOT MSE RESPONSE MEAN

TAL 369 2543.62432432 ‘ 2.58150140 24.54864865
DF TYPE I SS F VALUE PR > F _ DF TYPE III SS ¥ VALUE PR > F

6 124.53806608 ; 3.11 0.0055 6 124.53806608 3.1 0.0055

sas : 13:45 FRIDAY, JANUARY 9, 1987 10

GENERAL LINEAR MODELS PROCEDURE
DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESPONSE
NOTE: THIS TEST CONTROLS THE TYPE 1 COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE
ALPHA=0.05 DF=363 MSE=6.66415

WARNING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAN OF CELL SIZES=20.0006

NUMBER OF MEANS 2 3 4 5 6 C 7
CRITICAL RANGE 1.62167  1.70529  1.75909 1.79951  1.83353  1.86133

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN N TRT W—QQVB CoNC A,.ﬁ) u
a 25.3810 63 G Wol
. LNl
a 25,0000 4 a @uL—[(
a
a 24.9839 62 B s 14
a 20y
.Y 24.9574 17 £ {5012
A -
a 24.2931 58 b “O\OFL
. n N .
A 24.0563 71 F S()\U-C.QM\YM
A
a 23.7692 65 C O‘OC"L
SAS 13:45 FRIDAY, JANUARY 9, 1987 11
N MEAN+, STANDA FD MINIMUM MAXIMUM STD ERROR SuM VARIANCE c.v.
DEVIATION VALUE VALUE OF MEAN
- TRT=R
4  25.00000000 3.16227766  22,00000000 29.00000000 1.58113883 100.00000000 10.00000000 12.649
TRT=B
62  24.98387097 2.68872531  18.00000000  31,00000000 0.34146846 1549.0000000  7.22924379 10.762
TRT=C
65 23.76923077 . 2.11961989  18.00000000  28.00000000 0.26290649 1545.0000000 4.49278846 - 8,917
TRT=D £
58  24.29310345 ~ ° 2,52095313 ' 19.00000000 30.00000000 0.33364349  1409.0000000 6.45644283 10,460

A

R

~ TRT=E




SOURCE

KODEL

ERROR

CORRECTED TOTAL

SOURCE

TRT

550,

Thai

bEL.
832,
&35,
£54.
&35,
£56.
857,
£54,
659,
660,
b6l
662,
&63.
bbh,
&85,

Gt

ol

bF

o

(%
~

a-
o

DF

=6 =
354 6 31
355 & 3
3 B 32
337 B 34
ki 3
359 6 4
340 G 35
361 & 31
342 5 32
363 ] 33
36k 6 31
365 6 3Z
366 G 32

5A5
BENERAL LINEAR MODELS FROCEDURE
CLASS LEVEL INFORMATION
CLASE "

LEVELS  VALUES

TRT 7 ABCDEFG

NUMBER OF OBSERVATIONS IN DATA SET = 3&é
SRS

BENERAL LINEAR MODELS FROCEDURE

DEFENDENT VARIABLE: RESFONSE

SUM OF SQUARES MEAN SGUARE F VALLE PR F
131. 54069983 21.97344997 2,03 0.0609
3885, 09099414 10.82198049 ROOT MSE
40169316939 3. 28967767
TFE155  FVAQE  PROF F TYFE 111 58
131 B40LT9E3 205 0.0609 . 131, 84069953
88
BENERAL LINEAR MODELS PROCEDURE
DUNCAN 'S MULTIFLE RANGE TEST FOR VARIABLE: RESFONGE
NOTE: THIS TEST CONTROLS THE TYPE 1 COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE
ALPHA=G,05 TF=359 MSE=10.822
WARNING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAN OF CELL SIZES=19.933
NUMEER OF MEANS 2 3 5 5
ORITICAL KAMBE  2.07001 Z.17674 2.2452 2.39707 2.34084  2.37593

MEANS WITH THE SAME LETTER ARE NOT SIBGNIFICANTLY DIFFERENT.

DUNCAN  BROLPING WA N TRT
A B2 4 a0RS
WS8R0\

.25 56 D (),

B
B
B
B
B 30,210 62
]
B
B
B

30,191 47

7:01 FRIDAY, JANWUARY 9, 1987

F:01 FRIDAY, JANUARY 9, 1967 &

F:01 FRIDAY, JAWUARY 9, 1987 10

F-SQUARE © L
0.032821 10,9706
RESPONSE MEGN :

29, 96633680 |

F VALUE FR>F

0, 0607

203
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. 1 f G214

6. 2 A 0,25

K) & 3B 0.23

28, b ] B G.19

2. D 3 C .28

%0, Q 6 C 0.21

i1, 71 0.25

3. g ] 0.28

3. 5 0.20

34, 10 E (.23

k< 11 F 0.20

3%, 2 F 0.75 ,

£ A . 545 B:55 MONDAY, JONORY 12, 1987 2
3B. .
. , BENERAL LINEAR MODELS PROCEDURE

44,

41, CLASS LEVEL INFORMATION

42,

4z, CLASS LEVELS VALUES

44, ’ ‘

43, : TRT & ABLDEF

ik,

<8, NUHBER OF OBSERVATIONS IN DATA SET = 12

vl i 5A% 8:35 MONDAY, JANUARY 12, 1987 3

GENERAL LINEAR MODELS PROCEDURE
DEFENDENT VARIABLE: RESFONSE

e SOURCE OF SUM OF BGUARES MEAN SHUARE F VALUE RF R-SQUARE L.V,
;; MODEL 5‘ 0, 00376667 0. 00073333 1.08 0.4368 U. 472803 11.5872
;: ERROR & 0. 00420000 G, Q0070000 ROOT MSE REGFONSE MEAN
;; CORRECTED TOTAL 11 0. 00796667 - 0. 02645751 0.22633333

SOLRCE oF TYPE I 58 F VALUE FR>F bF TYPE TII 8§ F VALLE FR » F
THT ] 0. 00376667 1.08 0.4348 3 0.00376667 1.08 0. 4568
1 ‘ SAS B:33 MONDAY, JANUARY 12, 1987 4

BENERAL LINEAR MODELS FROCEDURE

DUNCAN'S MULTIFLE RANGE TEST FOR VARIABLE: RESPONSE
NOTE: THIS TEST CONTROLS THE TYPE I COMPARISOMWISE ERROR RATE,
NOT THE EXFERIMENTWISE ERROR RATE

ALFHA=(L 0% DF=6  MSE=T7.0FE-04

&,

7i. NUMBER OF MEANS 2 3 3 5 a
8. CRITICAL RAMNGE 0.0647401 0.0671006 0.0EB1958 0.C6B7S0S 0,0650044
g, )

3. MEANS WITH THE SAME LETTER ARE WOT SIGNIFICANTLY DIFFERENT.

i,

3. DUNCAN  BROUPING MEAN - N TRT

3.

s om0 2 0 COOMD
; 023000z A (20
g 0.22500 2 ¢ 0‘6)3
: 027500 2 F §9L“‘Q2MM¥
g 0.21500 2 SOXU“ Conhro)

: 2 wz0o0 2z 5 O]

1. L 5AS UpPCBrSSMONDAY, JANUARY 12, 1987 S
VARIABLE v MINIFLM WXIMK ST ERR S VARIANCE c.v. I
: VALUE VALUE ; :

OF MEAN




NURZER UT WODDRVALWNS &R Uhin O35 - O

1 345 11:32 MONDAY, JANUARY- 1Z, 1987 4
GEWERAL LIWEAR MODELS PROCEDURE

DEFENDENT VARIABLE: RESPONGE

SOURCE. DF St OF SQUARES MEAR SQUARE F VALUE FRF R-5QUARE C.v.
MODEL S 45, 16691191 9.23336238 1.43 0.2198 0.111216 4.7742
ERROR 98 368, 94246309 6.36107695 ‘ ROOT MSE REGPONSE MEAM
CORRECTEE TOTAL 63 413, 10937300 252211735 5282812500
SOURCE IF TYPE I 55 £ VALUE FR > F DF TYPE III 85 F VALUE FR»F

A6, 16691151 1.45 0.2198 5 46. 16691151 1.43 G.21%8
SA5 : 11:32 MOMDAY, JANUARY 1Z,°1987 3§

GENERAL  LINEAR MDDELS PROCEDURE
DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESFURSE

NOTE: THIS TEST COMTROLS THE TYPE 1 COMPARISOMWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERRDR RATE

Y ALFHA=0.05 DF=5B MSE=6.356108
;i ’ WOARNING: CELL SIZES ARE NOT EQUAL.

HARMONIC MEAN OF CELL SIZES=10.4641

HUMBER OF MEANS 2 3 4 b b
CRITICAL RANGE  2.20833 2.32219 . Z.3971%  2.45034  2.49466

. MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT. { &

DUNCAN  BROUPIMG MEAN N TRT AL Cd\(-/('\ﬂ
5,750 12 A @3@

A
A
. A 55492 13 E %O\() . Condvol
. f
B & 52,800 108 O« Qﬁ
E A
B A 52,556 vt O, M
] A
. B A 234 11 F Cemdwpl
]
B 51.722 50 L/J‘OP") :

i 545 11:37 HONDAY, JANUGRY 12, 1987 &
£ VARIABLE H HEAN STANDARD HINIHUM HAXIMUM  BTD ERROR S VARIANCE AN
i DEVIATIGN VALUE YALUE OF MEAH
3.

3 TRT=A

a

i RESFONSE 12 5375000000  2.70100991 - 49.00000000 58.00000000  0.77971440 645.00000000  7.29545453 5,025
3 TRT=E

4, h b
5. REGFONSE 10 SZ.B0000000  1.93208357 51.00000000  56,00000000  0.61101009 528.00000000 ~ 3,73333333 3.659
b ‘ : ‘
7 TRT=C

18, |
. RESPONSE 5 5255355556 2.55495162  50.00000000  S6.00000000  0.83163054 473.00000000  6.52777778 4,861
7.

1. TRT=D

7.

7. RESPONSE § 5122222222 370060055  45.00000000 57.00000000  1.23353352 451.00000000  13.69444444 7.225
74, . .

75. TRT=E : =

76, ,
7. RESPONSE 13 53.4923076%  2.21301511  S1.00000000 58.00000000  0.61377996 698.00000000  4.89743390 4,172,
78, ) -1
7. TRT=F

B0,

B B5RA4075 ~ ;56040




wicn wt 14 a7

52, 28 E 70

253, 29 F b

254 30 F &9

255 3 F &4

56 32 F 74

297, 33 F 69

258, 34 F 70

259 35 § 75

260 34 ] b4

281 37 E o0

22 38 B 04

263, 39 & 63

264, 44 6 b .
263, GAS- 11233 MONDAY, -JANUARY 12, 1987
26,

267, BENERAL LINEAR MODELS PROCEDURE
28,

269, CLASS LEVEL INFORMATION
274,

271, CLASS " LEVELS  VALUES

27

273, TRY 7. ABCDEFSB

NUMBER OF OBSERVATIONS IN DATA SET = 40 . - o
1 : 5R5 3 11233 MONDAY, -JANUARY 12, 1987

BENERAL LINEAR MODELS PROCEDURE
DEFENDENT VARIABLE: RESPONSE

SOURCE ¥ SUM OF SQUARES MEAN SQUARE F VALLE

2 R-SQUARE L.V
264, . 4
. MODEL 4 413.84785714 6897380952 3.44 0.0095 0.384648 6.4494
286,
7. ERROR 3 $62. 05714285 20, 06233766 ~ ROOT MSE . -~ RESPONSE MEAN
288, : :
9. CORRECTED TOTAL W 1075, 90000000 4.47910010 49, 45000000
290, o
21, , v o
22, SOURCE F TYPEISS  FVALE  PROF "3 TVFE 11165 FVALE  PROF
M. TRT 6 1384285714 4 0.009 4 * 413.84285714 L4 0,008
%5 i 545 11:33 NONDAY, JANUARY 12, 197 4
2%,

297, GENERAL LINEAR MODELS PROCEDURE

9. ‘

99, DUNCAR'S MULTIFLE RANGE TEST FOR VARIABLE: RESPONSE

300, NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,

it

301, NOT THE EXPERIMENTWISE ERROR RATE
ALPHA=0.05 DF=3% MBE=20,0423

WARNING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAN GF CELL SIZF5=5.55786

NUMBER OF ‘MEANS 2 3 4 5 & -7
CRITICAL RANBE © 5.46471  5.784 5.93394 6.05712 6.1579%  6.2585

HEANS WITH THE SAME LETTER ARE NOT SIGWIFICANTLY DIFFERENT.
DUNCAN  GROUFING MEAN W TRT

A 77.000 4 A OL@Q;

7,000 6 D ‘f@?@'&lﬁf &M

R IR O R




27, 50E 173
78 4 F 189
77, 55 13:21 MONDAY, JONUGRY 12, 1987 2
2850, .
8. OBS  TRT  RESPONGE
prd . \\XT
283, X 5 F 1,78
284, ‘ % F L4
285, ~ s F .63
266 = F 1.52
287, % F 1.54
2. 80 F 143
289, o F 1,60
290, 2 F 1.3
1. - 1.8t
292 4 F L1 ,
¥ 1 5AS < 13:21 MDNDAY, JAMURRY 12, 1987 3.
4. f
29, BENERAL LINEAR MODELS PROCEDURE
6.
7. CLASS LEVEL INFORMATION
7.
2. CLASS  LEVELS  VALLES
300. ‘
0L TRY & ABCDEF
3.
.
04 MUMBER OF DBSERVATIONS IN DATA SET = 64 v ;
W 548 13121 MONDAY, JONURRY 12, 1987 4
308, "
307 BENERAL LINEAR MODELS FROCEDURE
306,
305,  DEPENDENT VARIAELE: RESPONSE
310, S |
. SOURCE DF GUM OF SGUARES MEAN SQUARE F VALLE PR F R-SGUARE LY.
32 =
I3 MODEL 5 0,72391605 018478321 211 0,086 0.154087 16,0545
314, :

315, ERROR 58 397416989 006852017 ROOT MGE RESPONSE HEAN!

36, : ~ |
317.  CORRECTED TOTAL 63 4.498085%4 0.26176358 163046875
36 ' ‘
19, '
0. SOURCE o TFE 1S5 FVALE PR F IF TWPEIII S5 FVAUE PR F
1.
W W 5 072605 - 21 0.0766 5 0.72394605 241 0.0766]
W _ 5 13:21 MONDAY, JANUARY 12, 1987 5
30, ‘
325, BENERAL LINEAR MODELS FROCEDURE
3.
3. DUNCAN'S MULTIFLE RANBE TEST FOR VARIABLE: RESPONGE
tr © NOTE: THIS TEST CONTROLG THE TYPE I CONPARISONWISE ERROR RATE,
3. NOT THE EXFERTMENTWISE ERROR RATE _
.
3L ALPHA=0.05 DF=58 MSE=,0GES20Z
3T
m WARNING: CELL SIZES ARE NDT EQUAL.
3. HARMONIC MEAN OF CELL SIZES=10. 641
7%
Th. : NUMEER OF MEANS 2 3 3 5 b

A CRITICAL RANGE  0.229217 241014 0.248797 0.254314 0,258913
3. .
3. MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT. _
344, . L. sz

=t DURCAN  GROUPING e n o (1RA Conc A

= 342, - e . . — e - B
3 L7615 13 E So\‘/‘ Conl

344,

A
A

345, A
346, e f
347, S ‘ A
. a

A

A

A

07

348,
349,
Fa0.




815

3 . : 2 F

. Vo 30 F 473

5. g ) (3 o IO 4.2

i 32 F 6.33

. , I OF 5,14

. T % F 5.3

3 XTD BB &7

kN . \(\K 36 6 - 4,00

1 . - % 376 3.08

\\(\G.&ﬂb \)\)U B 6 3.87

7. 39 B 4.18

8, »w B 3.97 3
5 { S8 13:11 MONDAY, JAWUARY 12, 1987 2
&' T i
7 BERERAL LINEAR MODELS PROCEDURE

8

5, CLABS LEVEL INFORMATION

0

1. TLASS  LEVELS  VALUES

. .

3 TRT 7 ABCDEFG

4

.

5 WUMBER OF OBSERVATIONS IN DATA SET = 40

-

i ' 505 1311 MONDAY, JANUARY 12, 1987 _31'

SU

BENERAL LINEAR MODELS PROCEDURE

DEFENDENT YARIABLE: RESFONSE

R-SGUARE T

[

. SOUREE oF SUM OF SQUARES . MEAN SQUARE F VALUE
MODEL & 11. 25123714 1.B7520619 1.85 0.261932 20,9009
. 5 6
iR ERRCR 33 33. 40832286 1.01237948 RODT MSE L REGFONSE MEAN
8. .
#. CORRECTED TOTAL Rid 44, 65976000 100617070 4.81400000;
0 ’ ‘ )
is ,
I SDURCE oF TYPE 1 88 F VALLE FR>F ¥ TYPE 111 85 -F VALLE PR > F
TRT b 11, 25123714 T LES 0.1191 ] 2523716 LES 0. 1491
1 5AS 13:11-MONDAY, JANUARY 12, 1987 4

GENERAL LINEAR MODELS PROCEDURE

DUNCAN'S MULTIPLE RANMBE TEST FOR VARIABLE: RESPONSE ’
NOTE: THIS TEST COMTROLS THE TYPE I COMPARISONWISE ERROR RQTE.
NOT THE EXPERIMENTWISE ERROR RATE

B Cem o o <o ALPHASO05 DFS33 MSESLOIEIB . - oo
M. - :
. WARNING: TELL SIZES ARE NOT EQUAL. ‘
i, . HARMONIC MEAN OF CELL SIZES=5.55784

. , .

8. NUMBER OF MEANS 2 3 4 5 & 7

. ) CRITICAL RANGE  1.29757 1.29031 1,33299 136085 1,383 1.40i41

10, )

i1, MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

12, )

13. DUNGAN  BROUFTNG MEAN N .TRT

5.5750 4AO.‘?'7

5098 600,10 :
F SO(V' Ceomtvol

5.1617 &

- S - SO i SR SR R CO Y




o

I
-

254,
780,
281,
262,
3.
24
265,
¢ 286,
247,
268,
%9,
270,
271,
72,
73,
274,
275,
27,
27
78,
279,

[

281,
282,

"92

294,

1Y
e

9.
7.

| SRR I R R R B BR AR RO R BSEIAUN BAGIH 5 oo 2

-

0BS

SR T v S

o b
T N I« R R R R e

.y

TRT  RE

@ o I

2 N o 0 B 2 N == R e B e B e}

E@WQ ‘SWVIU@B i 45)5;;5 Q ?Q%n

© EFFECT

SPONSE RS
20 0.46365
28 0.55740
78 1.08239
g8 121703
B85 L 17310
98 1, 42890
&0 4, 88408
&85 0.93774
&3 0,93774
7 104720
&3 0. 91651
78 1. 08239

SAS

arh’a)

15:34 WEDNESDAY, JANUARY 14, 1987

26,3044
31,9352
62,0029
&%, 7040
67,1863
81.837¢
30,7481
33,7072
53,7072
39,975

52.5139
b2, K29

13:34 WEDNERDAY, JAWUARY 14, 1967

GENERAL LINEAR MODELS PROCEDURE

CLASS

CLASS

TRT

LEVEL [HFORMATION
LEVELS  VALUES
& ABLCDE

F &

NUMBER OF OBSERVATIONS IN DATA 527 = 12

DEPEMDEMT VARIABLE: EFFECT

SOURCE

[F: Sl OF SRUARES
MODEL - 5 1344, 2T pAB34B
EFROR b 220.47615785

CORFECTED TOTAL 564, 77264135

SOURCE

TRT

BAS

15134 WEDRESDAY, JANUARY 14, 1987

GEMERAL LINEAR MODELS FROCEDURE

MEAN. SDUARE,

468, 83529670

36. 74935964

F VALLE

12

PR F

75 G038

505

VALLE PR F R-SAUARE
13.7 4.0038 0.914029 10,82
FOOT MGE EFFECT

506212501 55, 987590

P TPE IIL S5 F VALLE R

5 2344, 27648348 s 0

15:34 WEDNERDAY, JAMUARY 14, 1987

BENERAL LINEAR MODELS PROCEDURE

DUNCAN ‘S MULTIPLE; RANGE TEST FOR VARIABLE: etrFFEm
NOTE: THIG TEST CONTROLS THE. TYPE I COMPARISONNISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR #ATE

NUNBER OF MEANS
CRITICAL RANGE

AlFHA=0.00 DF=6 MBE=36. 7494

2

14,6337

3 4
15,6235

15,3745

b1 6
13.7324 13,8107

MEANS WITH THE SMME LETTER ARE NOT SIGNIFICAMTLY DIFFERENT,

DUNCAN.

oo oo o7t

GROUPING

A
A
A

e e T R R—

HEAN!

78,512

4

578
56,542
52,22

290249,

&g

womr MRQ Cang <L-3UB
¢ o.N

8.30

Solv. <ot

0.1

S Jaz c“' o

15:34 WEDNESDAY, JAMUARY 14, 1987

ra

) I T TR T TR 1 st s )



CLASS LEVEL INFORMATION

S i CLAS LEVELS  vALLES
Q&\{‘i\ \
e ?\ $

TRT & RECDEF
1 Pl
I0un S
Y
tiinZl. Z} ¥ NUMBER OF OESERVATICGRS IN DATA SET = 319
i i SRS 11352 TUESDAY, Je

FEHERAL LINEAR WODELS PROCEDURE

DEPENDENT VARIABLE: RESFONSE

S0URCE bF SUM OF SOUARES HEAN SUUARE FVALLE FR > F =58
MODEL 3 411.7301 1547 82. 35002350 8.76 0.0001 .12
ERROR 3 2944, DABLAZIY 9. 40596825 . ROOT M5E

CORRECTED TOTAL 318 33535.8181618: ’ 3, 06671510

SOURCE oF YPE 1 &S F VALLE PR« F bF TYPE 111 55 F
TRT 3 41173011945 8.76 IR) 3 41,7501 1943
H 545 11332 TUESDAY, JAM

GEFERAL LINEAR MODELS FROCEDURE
DHNCAN 'S MULTIFLE RANGE TEST FOR VARIABLE: RESFONSE
NOTE: THIS TEST CONTROLS THE TYPE 1 COMPARISOMWISE ERROR RATE,
NOT THE cXPERIMENTWISE ERROR RATE
ALFHA=G.00  DF=313 WMSE=9,40597

WaRMING: CELL SITES ARE NOT EQUAL.
HARMONIC REAN OF CELi 5I1ZES=42.8204

MUMBER ©F MEANS 2 3 4 5 &
CRITICAL RehGE  1.71671 1.3846  (.42828  1.4611  1.48672

MEANE WiTH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

e lang,
DUNGAN  SROUPING HEAN N TRT
A 0000 18 A O.‘HMj’u
B M07 56 F Seonnof
. B
b B 219643 56 E Lilvent Conbvil
[N ]
N B 2447 73 ¢ AN
0
c D 26600 50 p Ol
—
b 13,7121 &b s@,bck;r(/Q
1 545 11:52 TUESDAY, JoM
VARTABLE N HEAN STANDARD HINTHUM WaXIMM  STD ERROR S YeRT
LEVIATION VALLE VALLE OF MERN
TRT=A -
RESFONSE 18 Z4.00000000  1.54709539  10,30000000  27.00000000  0.43536477 A432.00000000  3.4117
TRT=B
T EERT g pmr—— SR (e
TRT=F "
RESPONSE 2 GT.BS000000 247487373 96, 10000000 99.80000000  1.75000000 195.70000000  b.125C




UNDTE: COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, H.C. 27511, U.5.0,
T CARY, M.C. Z7511-8000

345 . 11256 TUESDAY, JANUSRY 13, 1987
0BS - TRT  REGPONSE
1A i63.1 }
4 109.3
3 B 77.8
4 B T4l
3 ¢ 1.2
& 8.3
7D 86,2
8 b 72.3
5 E 112.4
W€ 9.0
it F 6.1
1z F 99,6
845 11156 TUESDAY, JANUGRY 13, 1987

GENERAL LINEAR MODELS FROCEDURE

CLASS LEVEL INFORMATION

LLABS LEYELS  VALUES

TRT & ~ ABCDEF

il

m

HUMBER OF OBSERVATIONS IN DATA SET = 17

385 11234 TUESDAY, JANUARY 13, 1987

[}
il

GENERAL LINEAR MODELS FROCEDURE

CEFENDENT YARIABIF: RESPONSE

SOURCE oF 5UM OF 3QUARES MEAN SGUARE FYALUE PR :F R-SGUARE ‘ L.y
HODEL 3 4737, 12730000 951. 42530000 347 0, (508 0.743171 16,9554
ERROA & 1643, 79300000 27399914667 | ROOT #E RESFONSE REAR :
CORRECTED TOTAL i 5401, 12250000 ; 165,352‘924{)1? 27, 62Z000G0
SOURCE ‘ oF TYFE I 55 F VaLUE FR*F oF TYFE 111 35 F YALUE PR ¥
RT 3 4757, 13730000 3.47 0.(‘3868 5 475712750000 .47 0, (5

N SRS 11:36 TUESDAY, JANUARY 13, 1957

éy/‘> GENERAL LINEAR MODELS PROCEDURE

DUMCAN"S MULTIPLE RANGE TEST FOR VARIABLE: RESPONSE
NOTE: THIS TEST CONTROLS THE TYPE I COMPARISOMWISE ERROR RATE,

273, MOT THE EXFERIMENTWISE ERROR RATE

74, "

275, ALPHA=0,05 DF=6 MSE=273.999
275,

NUMEER OF HERNS 2 3 4 5 ]
CRITICAL RANGE  40.5041  41.9809 - 47,5461 42.0132 43172

WEANS NITH THE SAME LETTER ARE NOT SIGNIFICONTLY DIFFERENT, ¥
" DUNCAN  GROUPING N v e (NS Cone »ﬂ
136,20 7 4 O'q(

A
. (
B A 10870 2 B SylnenPContro
B4
B A 7.8 2 F Conwo!
B
B w5 2o O
B
E mwo 20 O
B
B w28 0VDD
- S . 55 11:36 TUESDAY, JOMUARY 13, 1967 5
VARTABLE [ MERN  STANDARD MINIMUM  WAKIMM  STD ERROR S VARTANCE E.v. |

DEVIATION YALUE VALUE OF HEAN






